Context. Water maser emission at 22 GHz is a useful probe to study the transition between the nearly spherical mass-loss in the Asymptotic Giant Branch (AGB) to a collimated one in the post-AGB phase. In their turn, collimated jets in the post-AGB phase could determine the shape of planetary nebulae once photoionization starts. Aims. We intend to find new cases of post-AGB stars and planetary nebulae (PNe) with water maser emission, including some specially interesting and rare types: water fountains (evolved objects with high velocity collimated jets traced by water masers) or water-maser-emitting PNe. Since previous studies showed a higher detection rate of water maser emission in evolved objects that are optically obscured, we selected a sample that contains a significant fraction of post-AGB and young PN candidate sources showing signs of strong obscuration. Methods. We searched for water maser emission in 133 evolved objects using the radio telescopes in Robledo de Chavela, Parkes, and Green Bank. Results. We detected water maser emission in 15 sources of our sample, of which seven are reported here for the first time (IRAS 13483−5905, IRAS 14249−5310, IRAS 15408−5413, IRAS 17021−3109, IRAS 17348−2906, IRAS 17393−2727, and IRAS 18361−1203. We identified three water fountain candidates: IRAS 17291−2147, with a total velocity spread of ≃ 96 km s −1 in its water maser components and two sources (IRAS 17021−3109 and IRAS 17348−2906) that show water maser emission whose velocity lies outside the velocity range covered by OH masers. We have also identified IRAS 17393−2727 as a possible new watermaser-emitting PN. Conclusions. The detection rate is higher in obscured objects (14%) than in those with optical counterparts (7%), consistent with previous results. Water maser emission seems to be common in objects that are bipolar in the near-IR (43% detection rate in such sources). The water maser spectra of water fountain candidates like IRAS 17291−2147 show significantly less maser components than others (e.g., IRAS 18113−2503). We speculate that most post-AGBs may show water maser emission with wide enough velocity spread (≥ 100 km s −1 ) when observed with enough sensitivity and/or for long enough periods of time. Therefore, it may be necessary to single out a special group of "water fountains", probably defined by their high maser luminosities. We also suggest that the presence of both water and OH masers in a PN is a better tracer of its youth, rather than the presence of just one of these species.
Introduction
Maser emission is present in different astrophysical environments (e.g., star-forming regions, evolved stars, active galactic nuclei), and it is a signpost of energetic phenomena, since strong shocks or intense radiation fields are required to produce the population inversion of energy levels necessary for maser amplification. In the particular case of evolved stars, maser emission is common in the circumstellar structures of Orich sources during the Asymptotic Giant Branch (AGB) phase (Lewis 1989) , characterized by strong mass loss. Specially conSend offprint requests to: J.F. Gómez spicuous is the presence of double-peaked OH maser profiles (see, e.g., Sevenster et al. 1997) . It is widely accepted that maser emission in these sources traces the expanding circumstellar envelope (Reid et al. 1977) . The velocity separation between the OH peaks is on the order of ≃ 30 km s −1 , and provides a good estimate of the expansion velocity of the envelope (the expansion velocity should be half of the OH peak separation) at the location of the OH maser emission ( > ∼ 10 3 AU, Reid & Moran 1981) , whereas the mean OH velocity accurately traces the stellar velocity along the line of sight. SiO and H 2 O masers are also widespread in AGB stars, and they seem to arise from gas volumes closer to the star than the OH emission. These inner zones A&A proofs: manuscript no. gomez2015_astroph may have higher expansion velocities, but they also show larger velocity gradients. Since maser emission requires a sufficient column density of molecules with coherent velocities along the line of sight, SiO and H 2 O masers tend to arise from gas moving in directions closer to the plane of the sky than that emitting OH masers, and the observed velocity along the line of sight is lower. The result is that the velocity components in the spectra of SiO and H 2 O masers are contained within the velocity range of OH.
Maser emission is also present in subsequent phases (Engels 2002) , but with a much lower prevalence. When the AGB massloss stops, and the star enters the post-AGB phase, the maser emission from the expanding envelope is expected to disappear, in timescales of ≃ 10, 100, and 1000 yr for SiO, H 2 O, and OH masers, respectively (Lewis 1989; Gómez et al. 1990 ). However, although the mass-loss rates during the post-AGB phase are much lower ( < ∼ 10 −7 M ⊙ yr −1 , Vassiliadis & Wood 1994; Blöcker 1995b ) than during the AGB (up to ≃ 10 −4 M ⊙ yr −1 , Vassiliadis & Wood 1993; Blöcker 1995a) , it may take the form of high-velocity, collimated jets, which also carry enough energy to pump maser emission. Therefore, this emission is an excellent tool to study the transition from nearly spherical to collimated mass-loss. This is a key issue, since the effect of jets on the circumstellar envelopes during the post-AGB phase may determine the shape of PNe once ionization starts.
The paradigmatic examples of collimated jets traced by maser emission are the small group of sources called "water fountains" (Imai 2007a ). These are objects (most of them post-AGB stars) whose H 2 O maser emission traces high-velocity ( > ∼ 100 km s −1 ), collimated jets, with very short dynamical ages ( < ∼ 100 yr). These objects are usually identified by the large velocity spread in their water maser components (up to ≃ 500 km s −1 Gómez et al. 2011) , amply surpassing the velocity range of OH emission. A firm confirmation of their nature as "water fountains" requires interferometric observations, to ascertain that there is no confusion of maser components from different sources within a single-dish beam, and to determine the bipolar nature of the maser emission, as expected from a jet. The short dynamical ages of "water fountains" jets suggest that they may represent one of the first manifestations of collimated mass-loss in evolved stars. Thirteen "water fountains" have been confirmed so far (Gómez et al. 2015b) .
When the central star is hot enough to photoionize the surrounding envelope, the source enters the planetary nebula (PN) phase. The presence of maser emission is uncommon in PNe, and it may be restricted to the very first stages of this phase. No PN has been found to harbor SiO masers, while only six have been confirmed so far as OH-maser emitters (Uscanga et al. 2012) , usually known as OHPNe (Zijlstra et al. 1989) , and five have H 2 O masers (H 2 O-PNe, Miranda et al. 2001; de Gregorio-Monsalvo et al. 2004; Gómez et al. 2008; Uscanga et al. 2014; Gomez et al. 2015a) . Of these, two harbor both OH and H 2 O masers. Maser emission in PNe seems to be exclusively associated to bipolar objects , and it has been suggested that maser-emitting-PNe may have "water fountains" as their precursors (Gómez et al. 2008) . However, as opposed to "water fountains", OH and H 2 O maser emission in PNe shows very low velocities (with the notable exception of IRAS 15103−5754, Gomez et al. 2015a) , and may preferentially trace circumstellar toroidal structures. In any case, masers in PNe may not be the remnant of those in the AGB phase, but seem to be related to mass-loss processes started in subsequent phases. This is because, on the one hand, the short timescale of survival of H 2 O maser emission after the AGB (100 yr) would prevent its detection in PNe. On the other hand, while OH masers pumped in the AGB may still survive in extremely young PNe, some relatively evolved PNe are also OH emitters (Uscanga et al. 2012) , indicating that new OH masers can appear after the end of the AGB.
In summary, maser emission is a good tracer of energetic mass-loss processes in objects in their way to becoming PNe. With this in mind, we had undertaken an extensive and sensitive search for water maser emission in post-AGB stars and young PNe (Suárez et al. 2007 . From these past observations, it was evident that water maser emission appears to be more common in optically obscured sources. In this paper we present a new sensitive survey for water maser emission. A significant fraction of the sample consists of post-AGB and young PN candidate sources showing signs of strong obscuration.
Source sample
The observed sources are listed in Table 1 . They comprise most of the sources in Ramos-Larios et al. (2009) . They are post-AGB stars and PN candidates with the IRAS color criteria of Suárez et al. (2006) and with signs of strong optical obscuration. We have also included some optically visible post-AGB stars from Suárez et al. (2006) which were not included in our previous water maser observations of Suárez et al. (2007 , or for which those observations had a poor sensitivity. There are previous water maser observations of some sources in our sample, which are also cited in Table 1 (including those by Yoon et al. 2014 , who also selected 76 sources from RamosLarios et al. 2009 as part of their sample of 164 post-AGB candidates), although our data have a signficantly higher sensitivity sensitivity (more than one order of magnitude better in most cases). A total of 133 sources were observed.
Observations
We observed the 6 16 − 5 23 transition of H 2 O (rest frequency = 22235.08 MHz) using three different telescopes: the DSS-63 antenna (70 m diameter) at the Madrid Deep Space Communications Complex (MDSCC), near Robledo de Chavela (Spain), the 64 m antenna at the Parkes Observatory of the Australia Telescope National Facility (ATNF), and the 100 m Robert C. Byrd Green Bank Telescope (GBT) of the National Radio Astronomy Observatory. The observed positions, rms noise per spectral channel, and observing dates are listed in Table 1 . All spectra were centered at V LSR = 0.0 km s −1 . The only exceptions are the spectra towards IRAS 18113−2503, which were formed from two independent integrations centered at different velocities, to better cover the whole velocity range of detected components. In the case of the Robledo data, for which Doppler tracking was not available, the central velocity could vary within V LSR = 0.0 ± 0.5 km s −1 . All spectra were corrected for the elevation-dependent gain of each telescope and for atmospheric opacity.
Robledo de Chavela
The DSS-63 antenna at MDSCC has a diameter of 70 m, providing a half-power beam width of ≃ 42 ′′ at this frequency. We used a 384-channel spectrometer covering a bandwidth of 16 MHz (≃ 216 km s −1 with ≃ 0.6 km s −1 spectral resolution). Spectra were taken in position-switching mode and only lefthanded circular polarization was available. The total integration time was typically 30 minutes (on + off). Initial calibration, and gain and opacity corrections were carried out with procedures written in Internal Data Language (IDL). Subsequent data reduction was performed using the CLASS package, which is part of the GILDAS software.
Parkes
The 64m antenna at the Parkes Observatory has a beamwidth of ≃ 1.3 ′ at this frequency. Both right and left circular polarization were observed simultaneously. As a backend, we used the Multibeam Correlator, covering a bandwidth of 64 MHz (i.e., velocity coverage ≃ 863 km s −1 ) with 2048 spectral channels for each polarization, thus yielding a spectral resolution of 31.25 kHz (0.42 km s −1 ). The observations were taken in position-switching mode with a total integration time (on+off) of 30 min. Data reduction was carried out with the libraries of the ATNF Spectral line Analysis Package (ASAP) included within the Common Astronomy Software Applications (CASA) package.
Green Bank
The 1.3 cm receiver of the GBT comprised four beams, arranged in two pairs that could be tuned independently. We used one such pair, with a separation of 178.8
′′ between the beams, to simultaneously observe an on-and off-source position in dual polarization. Antenna nodding between the two beams was used to subtract atmospheric and instrumental contributions. We selected two spectral windows, one centered at the water line, and the other one comprising three methanol lines (whose results were presented in Gómez et al. 2014) . The bandwidth of each spectral window was 50 MHz (≃ 674 km s −1 velocity coverage) sampled over 8192 channels (≃ 0.082 km s −1 velocity resolution). The half-power beam width of this 100m telescope was 34
′′ at the frequency of the water line. The integration time per source was ≃ 4 minutes, and all of it was effectively on-source time, because of the use of the antenna-nodding with dual beams. The data reduction was carried out with the GBTidl package. Final spectra were smoothed up to a resolution of 0.33 km s −1 .
Results
We have detected water maser emission in 15 sources of our sample, of which seven are reported here for the first time (IRAS 13483−5905, IRAS 14249−5310, IRAS 15408−5413, IRAS 17021−3109, IRAS 17348−2906 , IRAS 17393−2727 , and IRAS 18361−1203 . Note that we also detected water maser emission in the spectrum taken toward IRAS 19071+0857 with both Robledo and GBT telescopes. Follow-up observations with the Very Large Array (VLA) showed that the maser emission did not arise from this source, but it was emission from the star-forming region W49A (Suárez et al. in preparation) , located ≃ 11 ′ away, which spilled into the sidelobes of the single-dish telescope. We believe that the detection reported by Yoon et al. (2014) In what follows we discuss the individual sources where H 2 O maser emission is detected. The spectra observed towards these sources are shown in Figure 1 , while the main parameters of the H 2 O masers are listed in Table 2 .
IRAS 13483−5905
The nature of this source is still unclear. The similar fluxes in the IR between the 2MASS data (Ramos-Larios et al. 2009 ) and the observations in Ramos-Larios et al. (2012) , would in principle suggest a post-AGB nature. Ramos-Larios et al. (2009) report an optical counterpart for this source. However, it is possible that the optical/near-IR source is not the same as the mid/far-IR one. The position given by Ramos-Larios et al. (2009) corresponds to the near-IR source 2MASS J13514373-5920155. On the other hand, the WISE data catalog report a mid-IR source, WISE J135144.47-592016.7, which is ≃ 5.9
′′ away from the near-IR position. On close inspection of the WISE images, we could see that the position reported WISE J135144.47-592016.7 corresponds to a strong source seen in the bands at 4.6, 12 and 22 µm, but there is a source at 3.4 µm whose position matches that of 2MASS J13514373-5920155. Therefore, it seems that there are two different nearby sources, and the source seen at λ ≥ 4.6 µm is an optically obscured source that also corresponds to IRAS 13483−5905. This is the most likely source associated to the water maser emission. We note that te Lintel Hekkert et al. (1991) reported non-detection of OH masers toward IRAS 13483−5905
The H 2 O spectrum shows at least 10 different components, which seem to cluster into two groups. The blueshifted group comprises the components at V LSR = −27.8, −21.9, −18.4, −15.2, −13.9, −6.3 km s −1 , while the redshifted one is composed of components at V LSR = 15.2, 18.5, 24.0, and 28.7 km s −1 . If we interpret each group as arising from opposite sides of the expanding envelope, the mean velocity of each group would be ≃ −20.85 and 21.95 km s −1 , so the stellar velocity is ≃ 0.55 km s −1 . However, the total velocity spread of the H 2 O maser components (≃ 56 km s −1 ) would imply an expansion velocity of ≃ 28 km s −1 , which is relatively high for an expanding envelope around an AGB or post-AGB star (see sec. 1). Interferometric observations would be necessary to ascertain the nature of the structure traced by this H 2 O maser emission. (Fouque et al. 1992; Ramos-Larios et al. 2012) shows a difference, with the source being brighter (by 1.65, 1.01, and 0.17 mag in J, H, and K bands, respectively) in the more recent observations. The 2MASS image shown in Ramos-Larios et al. (2009) has a lower angular resolution, and it is not able to resolve the object from another nearby one, so it cannot be used to compare the source flux with the other two epochs. The flux variation with time suggest that IRAS 14249−5310 may be an AGB star. This source does not show any detectable OH maser emission (te Lintel Hekkert et al. 1991; Silva et al. 1993) .
IRAS 14249−5310

Ramos
Our water maser spectrum shows at least two components at −19.8 and −10.1 km s −1 . There are hints of other possible components between 30 and 50 km s −1 , but it is not possible to confirm them with these data.
IRAS 15408−5413
This source has no optical counterpart (Ramos-Larios et al. 2009 ). It shows variability in its near-IR emission, of at least 0.8 mag in K and 0.2 in L ′ (see the different photometric measurements in Epchtein et al. 1987; Le Bertre et al. 1988; Le Bertre & Nyman 1990; Le Bertre 1993; Garcia-Lario et al. 1997; Ramos-Larios et al. 2009 ). However, its light curve does not show the periodic variability typical of OH/IR (AGB) stars (Le Bertre 1993) . It has been suggested that the source might A&A proofs: manuscript no. gomez2015_astroph (e) Velocity-integrated flux density of the spectrum, with 2σ uncertainty.
(f) There is detected emission very close to the redshifted edge of the bandpass, so we probably missed some components beyond that edge. be a supergiant (Le Bertre & Nyman 1990; Le Bertre 1993) or a "born again" AGB star (Le Bertre et al. 1988) , although these classifications are uncertain. In any case, its IR variability seems to rule out a post-AGB or PN nature.
te Lintel Hekkert et al. (1991) detected OH emission, with several components in emission and absorption. However, the spectrum does not show the typical double-peaked profile of OH masers in AGB stars. The OH emission may arise from more than one source within their beam or, alternatively, trace independent episodes of mass-loss. There is also SiO maser emission (Le Bertre & Nyman 1990) , whose spectrum shows a wide (12.2 km s −1 width) and irregular profile, apparently due to the blending of several velocity components, with centroid LSR velocity of −83.6 km s −1 . Deguchi et al. (1989) failed to detect H 2 O maser emission with Parkes, reaching an rms = 0.5 Jy. Our spectrum (with an rms noise of 0.09 Jy) shows an asymmetric double-peaked profile, with components at −82.6 and −76.3 km s −1 . The velocity of the stronger component is close the the SiO centroid velocity, while that of the secondary peak is outside the bulk of SiO emission. Since SiO emission tends to be close to the stellar velocity, the stronger H 2 O component seems to trace gas at this stellar velocity, while the secondary component might trace the receding part of the envelope. Both SiO and H 2 O components are within the velocity range of OH maser emission. The flux density of 53 Jy we obtained should have been detected by Deguchi et al. (1989) , which indicates a strong variability of the water maser emission in this source.
IRAS 15452−5459
This object is a post-AGB star with an hour-glass shape in infrared images (Sahai et al. 2007; Ramos-Larios et al. 2012) . Maser emission of SiO, OH, and H 2 O has been previously detected towards it (te Lintel Hekkert et al. 1991; Caswell 1998; Deacon et al. 2004; Deacon et al. 2007; Cerrigone et al. 2013 ).
The spectral shape of the H 2 O maser has changed: while Deacon et al. (2007) show an irregular profile, our spectrum and that in Cerrigone et al. (2013) , both taken at a later epoch, tend to cluster in two groups of features, resembling a more regular double-peaked profile. The interferometric SiO, H 2 O, and OH maser observations by Cerrigone et al. (2013) show different spatio-kinematical patterns in these species: while OH masers seem to trace outflows along the lobes of the nebula, the SiO and H 2 O maser components display a velocity gradient perpendicular to it, which could be tracing rotational motions in a circumstellar torus.
IRAS 17021−3109
This is a heavily obscured object (Ramos-Larios et al. 2012) with no optical counterpart (Ramos-Larios et al. 2009 ). The near-IR fluxes of the most likely counterpart for the IRAS sources are similar in different epochs (Ramos-Larios et al. 2009 , suggesting a post-AGB nature. We note that Garcia-Lario et al. (1997) report brighter magnitudes, but they might correspond to a different object in the field.
The spectrum of OH maser emission at 1612 MHz (David et al. 1993a) shows at least four peaks between ≃ −30.5 and -5.5 km s −1 . OH emission at 1667 MHz has also been detected (David et al. 1993b) , with a single peak at -7.5 km s −1 . Our H 2 O maser spectrum shows a single peak at +13.5 km s −1 . It lies well outside the velocity range of the OH emission. Therefore, it is possible that OH and H 2 O masers arise from different nearby sources but with a velocity difference between them of ≃ 30 km s −1 . Alternatively, if the emission from both maser species arises from the same source, it would indicate the presence of non-spherical mass-loss.
IRAS 17291−2147
This source has a weak optical counterpart (Ramos-Larios et al. 2009 ). Its near-IR fluxes are similar in different epochs (Ramos-Larios et al. 2009 , which suggest a post-AGB nature. No OH maser emission has been detected towards this source (te Lintel Hekkert et al. 1991) . Yoon et al. (2014) reported the presence of H 2 O maser emission, with only one velocity component at V LSR = −16.3 km s −1 clearly detected. Our Robledo spectrum resolves two spectral components around that velocity. However, the GBT spectrum, with a much higher signal-to-noise ratio, shows at least four components, at −27.0, −16.1, −14.5, and +69.1 km s −1 . Other possible weaker components might be present, but we cannot confirm them at this stage. The total velocity spread of the H 2 O maser components is large, ≃ 96 km s −1 . This means that IRAS 17291−2147 is a candidate water fountain source. Its confirmation as such would require interferometric observations to ascertain that all velocity components observed with single-dish arise from the same source.
IRAS 17348−2906
This object has an optical counterpart (Ramos-Larios et al. OH maser emission has been reported in this source, between ≃ 8 and 13 km s −1 (te Lintel Hekkert et al. 1991; David et al. 1993a) . Our H 2 O maser spectrum shows at least 3 components: two narrow ones at ≃ 1.0, 2.6 km s −1 and a wider one between 6 and 9 km s −1 , which could be the blending of several unresolved ones. Most of the H 2 O maser emission lies outside the velocity range of OH maser emission, so it is unclear whether this indicates the presence of non-spherical mass-loss or if the emission from both molecules arises from different sources.
IRAS 17393−2727 (OH 0.9+1.3)
This source shows a bipolar morphology in the optical (Manteiga et al. 2011) , and its IR colors suggest that the central star is strongly obscured (Ramos-Larios et al. 2012) . The presence of bright [Ne II] emission indicates that it is a planetary nebula (García-Hernández et al. 2007) .
IRAS 17393−2727 presents both OH maser (Zijlstra et al. 1989; Sevenster et al. 1997 ) and radio continuum emission (Pottasch et al. 1987) , whose spatial association have been confirmed with interferometric observations, making it one of the six confirmed planetary nebulae with OH emission (Uscanga et al. 2012) . The OH spectrum at 1612 MHz shows two peaks, located at V LSR = −122.8 and −93 km s −1 . Previous observations of water maser emission toward this source resulted in non-detections (Gómez et al. 1990; Deacon et al. 2007; Yoon et al. 2014 ). However, we detected water maser emission with a single component of ≃ 1 Jy at V LSR = −107.6 km s −1 , above the detection threshold of Deacon et al. (2007) and Yoon et al. (2014) . Although with our single-dish observations we cannot determine whether the water maser emission is associated with IRAS 17393−2727, the velocity of the observed component is very close to the mean velocity of the OH peaks (≃ −107.9 km s −1 ), which is the expected central velocity of the star. This would be a very unlikely coincidence if the water maser emission arises from a different source. Therefore, we think this is a most probable candidate to also be a water-maser-emitting PN. The presence of both OH and H 2 O emission, and its strong obscuration make it a PN very similar to the PNe K 3-35 (Miranda et al. 2001) , IRAS 17347−3139 (de Gregorio-Monsalvo et al. 2004) , and IRAS 16333−4807 ) and, like them, an extremely young PN.
IRAS 18039−1903
This source does not have an optical counterpart, and it is very weak in the near-IR (Ramos-Larios et al. 2012). Its infrared colors confirm that it is a heavily obscured object (Ramos-Larios et al. 2012) .
OH maser emission has been detected in this source (te Lintel Hekkert et al. 1991; David et al. 1993a,b) , showing a double-peaked profile characteristic of OH/IR stars, with LSR velocities ≃ 143.3 and 170.1 km s −1 . H 2 O maser emission has been detected by Yoon et al. (2014) , with two distinct velocity components. Our spectrum is similar, but it shows four components, at 153.1, 162.0, 162.9, and 165.2 km s −1 . The peak emission is slightly blueshifted with respect to the stellar velocity inferred from the OH spectrum (≃ 157.6 km s −1 ), while the other three are redshifted. All H 2 O maser components are within the velocity range of the OH emission.
IRAS 18113−2503
The observations presented here yielded the first detection of water maser emission toward this source, although interferometric follow-up observations have already been reported in Gómez et al. (2011) . That paper describes the source in detail. As mentioned there, it seems to be a post-AGB star. The water maser spectrum shows a wealth of components, spanning an extremely wide velocity range of ≃ 500 km s −1 . This is the water fountain with the fastest jet known to date.
IRAS 18361−1203
This source has a weak optical counterpart in red DSS plates, and its infrared fluxes do not seem to significantly vary (Ramos-Larios et al. 2009 , which suggests this is a post-AGB star. IRAS 18361−1203 shows a double-peaked profile in OH (te Lintel Hekkert et al. 1991; David et al. 1993a) , with velocities ≃ 11.77 and 19.32 km s −1 . Yoon et al. (2014) reported a non-detection of water maser emission, with a 3σ upper limit of ≃ 1.3 Jy. Our spectrum shows weak emission, well below their detection limit, with a single confirmed component at ≃ 12.7 km s −1 .
IRAS 18596+0315 (OH 37.1-0.8)
This object is weak in the near-IR, and it has infrared colors indicating strong obscuration (Ramos-Larios et al. 2012) . OH maser emission is present in this source, showing a double-peaked profile with ≃ 28 km s −1 separation between them (Winnberg et al. 1975; Bowers 1978; Baud et al. 1985; Chengalur et al. 1993; Gómez et al. 1994; Sevenster et al. 2001; Szymczak & Gérard 2004; Engels & Jiménez-Esteban 2007) . The OH central velocity is close to that of the CO emission (Rizzo et al. 2013) . OH maser emission at 1665 and 1667 MHz (Dickinson & Turner 1991; Lewis 1997; Szymczak & Gérard A&A proofs: manuscript no. gomez2015_astroph 2004) extends beyond the velocity range of the emission at 1612 MHz.
Interferometric observations of OH Gómez et al. 1994; Gómez & Rodríguez 2000; Sevenster et al. 2001; Amiri et al. 2011) show that the two peaks are actually the blend of different features. Blue and redshifted groups are spatially separated by ≃ 150 mas along the E-W direction. It is unclear whether OH emission arises from a biconical or an equatorial flow. Jewell et al. (1991) reported a tentative detection of SiO, but it has not been confirmed in subsequent observations (Deguchi et al. 2004 ).
Water maser emission has been previously detected in this source (Engels et al. 1986; Brand et al. 1994; Gómez et al. 1994; Engels 2002; Deacon et al. 2007) , showing a variable spectral pattern of multiple components, extending over a range ≃ 57 km s −1 , beyond the velocity range of OH. This strongly suggests it is a water fountain, although there is no published map showing that the water maser emission traces a jet. Gómez et al. (1994) proved that OH and water maser emission arise from the same source, confirming that the latter lies outside the velocity range of the former, but they could not determine the spatial distribution of the water masers, nor even they could confirm that all the maser emission detected with single dish actually arise from this source, since their interferometric observation only showed a single peak of water maser emission at V LSR ≃ 65.7 km s −1 . Our single-dish data also shows a single component, at V LSR ≃ 61.6 km s −1 .
IRAS 19134+2131
This is a confirmed water fountain, and the only one in which OH emission has not been detected, despite several searches (Lewis et al. 1987; Hu et al. 1994; Likkel 1989) Water maser emission was first detected in this source by Engels et al. (1984) , who identified a large velocity spread (≃ 110 km s −1 ) in their components. The water maser emission traces a collimated jet (Imai et al. 2004 (Imai et al. , 2007b . Our spectrum shows five distinct components spanning a range of ≃ 115 km s −1 .
IRAS 19190+1102
This object is a known water fountain, first detected by Likkel (1989) , who obtained a water maser spectrum with a large velocity range of ≥ 70 km s −1 , well outside the velocity range covered by the OH maser emission. The distribution and proper motions of the H 2 O maser emission (Day et al. 2010) confirms that it arises from a collimated jet. The departure of the OH spectrum from the typical double-peaked profile in OH/IR stars (Likkel 1989) suggests that this object is already in the post-AGB phase.
Our water maser spectrum shows components spanning ≃ 143 km s −1 . We note that this velocity range is slightly larger than that found by Day et al. (2010) . In particular, our components with the most extreme velocities (−55.0 and +87.9 km s −1 ) were not present in their spectra, although they were above their sensitivity limit. While the appearance of these new components could merely be the result of the typical variability of water masers, it might also indicate an acceleration process in the jet.
IRAS 19319+2214
This is an optically obscured source, with a relatively constant near-IR flux (Ramos-Larios et al. 2009 , which suggests it is a post-AGB star.
It shows a double-peaked OH spectrum (Lewis et al. 1990; David et al. 1993a) , with components at ≃ 12 and 29 km s −1 . Water maser emission, spanning a velocity range of ≃ 12 km s −1 , was first detected by Engels & Lewis (1996) . Our GBT water maser spectrum shows five components over a larger velocity spread (≃ 20 km s −1 ), whose most extreme velocities are similar to those seen in OH.
Discussion and conclusions
The detection rate of water masers seems to be higher in obscured objects (7% and 14% in objects with and without optical counterpart, respectively). This is consistent with our results in previous surveys (Suárez et al. 2007 ). Another significant trend in our data is the high detection rate in bipolar objects. Out of the seven sources in our sample that are clearly bipolar in the near-IR (Ramos-Larios et al. 2012), we detected water maser emission in three. This high detection rate (43%) clearly suggests that water maser emission tends to be associated with collimated mass-loss processes, either directly (tracing jets, as in water fountains) or indirectly (tracing toroidal structures perpendicular to the bipolar nebulae). However, all these detection rates should be taken with care, since the sensitivity of our observations is not homogeneous throughout the sample.
We have identified a water fountain candidate (IRAS 17291−2147), with a total velocity spread of ≃ 96 km s −1 in its water maser components. Another two sources (IRAS 17021−3109 and IRAS 17348−2906) show water maser emission whose velocity lies outside the velocity range covered by OH masers, a criterion that is also used to identify water fountain candidates. Note, however, that IRAS 17291−2147 has a very scarce number of maser components, as in the case of IRAS 19134+2131 or IRAS 18596+0315. The spectrum of these water fountain candidates is strikingly different from those of IRAS 18113−2503 or IRAS 19190+1102, which are very rich in maser components. This suggests an intrinsically different nature of these sources, although they are collectively included in the "water fountain" category based on the large velocity spread of their masers. Note also that IRAS 17291−2147, qualifies as water fountain candidate, because of the detection of a very weak component at ≃ 69 km s −1 , which was below the sensitivity of previous observations. Moreover, given the high variability of water maser emission, components at extreme velocities may be above or below the sensitivity of the telescope depending on the epoch of observation. So, if the identification of a source as a water fountain depends so much on the sensitivity or the epoch of the observations, there is an observational bias in the definition of this type of sources. In fact, post-AGB stars have high-velocity winds of several hundred km s −1 , seen in optical and infrared data (e.g., Riera et al. 1995; Witt et al. 2009; Sánchez Contreras et al. 2010) , so the presence of these velocities in their maser spectra should not be surprising. It is possible that most water-maser-emitting post-AGBs will show high velocity maser components when observed with high-enough sensitivity or if monitored for long enough time range. Note also that a particular orientation (close to the plane of the sky) of the jets traced by water masers could make that components with intrinsically high velocities would not appear as such in a spectrum. Therefore, high-velocity jets traced by water masers could be much more widespread in post-AGB stars than previously thought. If this were the case, the segregation of a group of watermaser-emitting post-AGBs as "water fountains", based only on the velocity spread of the masers, would lose its meaning to a certain extent. We think it would be interesting to further differentiate as a special group those "water fountains" with high maser luminosities. This spectral characteristic could be due to a higher mass in their progenitor or to their being in a different evolutionary stage. A monitoring of the water maser spectra of "water fountains" or a better characterization of their stellar properties would shed some light on the origin of these spectral differences.
We have also identified IRAS 17393−2727 as a possible new H 2 O-PN. This is the sixth source that could pertain to this category. This PN also shows OH emission. The PNe K3-35 and IRAS 17347−3139 also show maser emission from both molecules. PN emitting OH and/or H 2 O masers are supposed to be very young PNe. In fact, most of them are optically obscured and spatially compact, with the exception of the NGC 6302 (an OHPN) and IRAS 18061−2505 (Suárez et al. 2006) , which show extended optical emission. These two sources only show maser emission from one of the species (OH in NGC 6302 and H 2 O in IRAS 18061−2505), while observations of the other yielded negative results (Deacon et al. 2007; Gómez et al. 2008) . We suggest that the presence of both maser species in a PN is a better tracer of its youth, rather than the presence of just one of them.
Interferometric observations will be needed to confirm the nature of IRAS 17291−2147, IRAS 17021−3109, and IRAS 17348−2906 as water fountains, and of IRAS 17393−2727 as an H 2 O-PN. These observations will indicate whether all maser components arise from these evolved objects.
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(1) Deguchi et al. (1989) ; (2) (c) Previous water maser observations of the sources reported in the literature. For detections, we give the highest reported flux density and its 2σ uncertainty. For non-detections, the lowest reported 3σ upper limit is given.
(d) References for previous water maser observations. (e) Visibility of sources in optical and infrared images. V: Sources with optical counterpart in the Digital Sky Survey (as mentioned in Ramos-Larios et al. 2009 , or with optical spectrum in Suárez et al. (2006) . N: Sources detected only at near-infrared wavelenghts or longer (Ramos-Larios et al. 2009 . M: Sources detected only at mid-infared wavelenghts or longer (Ramos-Larios et al. 2009 . O: Sources with strong obscuration, based on their infrared colours (table 9 in Ramos-Larios et al. 2012) .
(f) Migenes et al. (1999) reported a water maser of 56 Jy, which was incorrectly labelled as IRAS 18434−0042. The maser is ≃ 2
• away from this infrared source and it is associated with the star-forming region W43S instead.
(g) We observed IRAS 19071+0857 with Robledo and GBT, but it was contaminated by the strong maser emission from W49A, which spilled into the telescope sidelobes. The reported detection by Yoon et al. (2014) is also most likely contaminated. The upper limit listed in this table corresponds to observations taken with the Very Large Array (Suárez et al. in preparation) , which confirmed that the maser emission was not associated with IRAS 19071+0857.
(h) Labeled as 19375+2359 in Han et al. (1998) 
